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IRU WKH VSHFLILHG HYDOXDWLRQ WLPH ZLWK DGHTXDWH TXDQWLW\ DSSURSULDWH SUHVVXUH DQG ZDWHU TXDOLW\ 7KH JRDO RI
ZDWHUZRUNV LV WRVXSSO\ WKHLUFXVWRPHUVZLWKJRRGTXDOLW\GULQNLQJZDWHU0RGHUQVHUYLFHV\VWHPVVXFKDVZDWHU
VXSSO\V\VWHPVDUHKLJKO\LQWHUGHSHQGHQWIRUPXODWLQJDQHWZRUNHGVXSSO\FKDLQV\VWHP7KHVXEVWDQFHVVXSSOLHG
LQFOXGHK\GUDXOLFZDWHUTXDOLW\PDWHULDODQGHQHUJ\
7KH WUHQGPRYLQJ WR LQWURGXFH WKHFRQFHSWRI LQWHOOLJHQWZDWHUGLVWULEXWLRQ LV ULVLQJ IRUHIIHFWLYHRSHUDWLRQDQG
PDQDJHPHQW7RLPSOHPHQWWKHLQWHOOLJHQWZDWHUGLVWULEXWLRQVPDUWPHWHULQJDQGVHQVRULQJV\VWHPVDUHGHYHORSLQJ
ZLWKPHDVXULQJHTXLSPHQWDQGGHYLFHV,QWKLVVWXG\ORFDOL]HGVPDUWPHWHUVDQGZDWHUTXDOLW\VHQVRUVDVPHDVXULQJ
HTXLSPHQW DUH GHYHORSHG DQG DSSOLHG WR WHVW EHG IRU HQKDQFHG LQWHJUDWLRQ ZLWK ZDWHU GLVWULEXWLRQ RSHUDWLRQ DQG
PDQDJHPHQWIRUUHDOWLPHOHDNDJHGHWHFWLRQZDWHUTXDOLW\PDQDJHPHQWE\DSSOLFDWLRQRIWKHHTXLSPHQWDQGGHYLFHV
6PDUWPHWHULQJV\VWHPV
7RDFKLHYHUHPRWHDXWRPDWHGPHWHUUHDGLQJDQLPSURYHPHQWLVFDUULHGRXWWRFRPSOHPHQWWKHVKRUWFRPLQJVRI
FRQYHQWLRQDO ZDWHU PHWHU $Q LQMHFWLRQ PROG LV EXLOW WR LPSURYH WKH IORZ PHWHU DFFXUDF\ WKURXJK UHSHWLWLYH
SHUIRUPDQFHRIHUURUH[SHULPHQWVIRUWKHIORZXQLW,QDGGLWLRQ0D[LPL]HWKHDGYDQWDJHRIWKHDQDORJPHWHUXVLQJ
VHPLHOHFWURQLF/&VHQVRULVXVHGWRWDNHDGYDQWDJHRIERWKDQDORJXHDQGGLJLWDOZDWHUPHWHUV7HVWHTXLSPHQWIRU
ZLUHOHVVFRPPXQLFDWLRQIUHTXHQF\GHSHQGLQJRQWKHVSHFLILFHQYLURQPHQWDOFRQGLWLRQVZDVFDUULHGRXWWRWUDQVIHUWKH
PHDVXUHGIORZYDOXH


)LJ'HVLJQDQGSHUIRUPDQFHWHVWIRUGHYHORSLQJVPDUWPHWHU
6PDUWPHWHULQJV\VWHPV
:DWHU TXDOLW\ VHQVRUV IRU WKHPDQDJHPHQW LQ ZDWHU GLVWULEXWLRQ V\VWHPV DUH GHYHORSHG WR VHFXUH DQG ORFDOL]H
GRPHVWLFPDQXIDFWXULQJ WHFKQRORJLHV ,W FDQ JLYH LPSRUWDQW LQIRUPDWLRQ WR ZDWHUZRUNV RQ WKH EDVLV RI UHDOWLPH
RSHUDWLRQDQGPDQDJHPHQWHQYLURQPHQW
$ PXOWLSDUDPHWHU ZDWHU TXDOLW\ PRQLWRULQJ V\VWHP ZDV GHYHORSHG IRU PHDVXULQJ ZDWHU TXDOLW\ LQ ZDWHU
GLVWULEXWLRQV\VWHP$PRQJPXOWLSDUDPHWHUZDWHUTXDOLW\PHDVXUHPHQWV\VWHPSURPRWHORFDOL]DWLRQRIWXUELGLW\DQG
UHVLGXDO FKORULQH VHQVRU WHFKQRORJ\7KH GLDSKUDJPHOHFWURGHV W\SH LV DGRSWHG IRU WKH VSHFLILFDWLRQ RI UHVLGXDO
FKORULQHVHQVRUZKLFKLVZRUNLQJLQWKHUDQJHRI&a&WHPSHUDWXUHDQGaS+7KHLQIRUPDWLRQRIZRUNLQJ
VWDWXVFDQEHVHHQRQWKHWRXFKSDQHODQGWKHFDOLEUDWLRQLVH[HFXWHGE\XVLQJFRORULPHWULFPHWKRG$OVRWXUELGLW\
VHQVRU LV ORFDOL]HG ZLWK H[FOXVLYH DSSOLFDWLRQ LQ ZDWHU SLSHV ZLWK DGRSWLRQ RI /(' ODPS IRU OLJKW VRXUFH DQG
SHUIRUPDQFHWHVWLVFDUULHGRXWZLWKFRPSDULVRQRIIRUHLJQSURGXFWV

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)LJ'HVLJQDQGSHUIRUPDQFHWHVWIRUGHYHORSLQJZDWHUTXDOLW\VHQVRUV
$EQRUPDOLW\GHWHFWLRQDOJRULWKP
:DWHUXWLOLW\FRPSDQLHVXVXDOO\EHFRPHDZDUHRIEXUVWVDQGOHDNVWKURXJKFXVWRPHUSKRQHFDOOVVXFKDVFRPSODLQWV
RIORZSUHVVXUHVHUYLFHLQWHUUXSWLRQDQGVSRWWLQJRIVXUIDFHZDWHU+RZHYHUQRWDOOEXUVWVDQGOHDNVLQZDWHUVXSSO\
QHWZRUNVDUHUHSRUWHGWKURXJKFXVWRPHUFRQWDFWEHFDXVHWKHOHDNHGZDWHUVRPHWLPHVVHHSVXQGHUJURXQG7KHVHFDQ
FDXVHVLJQLILFDQWXQSODQQHGVHUYLFHLQWHUUXSWLRQVRYHUDODUJHVHUYLFHDUHDDIWHUWKHODWHQWSHULRGLHWKHSHULRGIURP
WKHRFFXUUHQFHRIDEXUVWDQGDSSHDUDQFHRIOHDNV\PSWRPVWRZKHQZDWHUVXSSO\WRFXVWRPHUVLVFXWRII7KHUHIRUH
PDQ\ZDWHUXWLOLW\FRPSDQLHVDUHPDNLQJDQHIIRUW WRGHYHORSDPRUHSURDFWLYHDSSURDFK WKURXJK WKHDQDO\VLVRI
DEQRUPDOK\GUDXOLFFRQGLWLRQVIORZDQGSUHVVXUHEDVHGRQRQOLQHPHDVXUHPHQWGDWD
$.DOPDQ ILOWHULQJPHWKRG LV LQWURGXFHG WRGHWHFWDEQRUPDOZDWHUXVDJH LQFOXGLQJEXUVWVDQG OHDNVEDVHGRQ
K\GUDXOLFPHDVXUHPHQWVRIIORZDQGSUHVVXUHLQZDWHUVXSSO\QHWZRUNV7KHSURSRVHGPHWKRGFRQVLVWVRIWZRVWHS
SURFHVVHV ,Q WKH SUHGLFWLRQ SURFHVV WKH .DOPDQ ILOWHU HVWLPDWHV WKH FXUUHQW VWDWH YDULDEOHV DORQJ ZLWK WKHLU
XQFHUWDLQWLHV7KHVHHVWLPDWHVDUHWKHQXSGDWHGXVLQJDZHLJKWHGDYHUDJH,QDGGLWLRQWKHPRGHO¶VSUHGLFWLRQDFFXUDF\
LV LPSURYHGE\DXWRPDWLFDOO\FDOLEUDWLQJ WKHFRYDULDQFHRIQRLVH WKURXJK LQQRYDWLRQVHTXHQFH)RUEXUVWDQG OHDN
GHWHFWLRQ WKHQRLVHRIWKHILOWHU LVXVHGWRGHWHUPLQHWKHDEQRUPDOZDWHUXVDJHRZLQJWRWKHEXUVWVDQGOHDNV7KH
GHYHORSHGPRGHOLVILUVWYDOLGDWHGE\DVHULHVRIHQJLQHHULQJWHVWVLQQRUWKHUQ(QJODQGZKHUHWKHSUHYLRXVVWXG\ZDV
FRQGXFWHG7KHPRGHOLVWKHQLPSOHPHQWHGIRUUHDORQOLQHPHDVXUHPHQWRIWKHIORZDWWKH-(GLVWULFWPHWHUHGDUHD
'0$LQVRXWKHUQ.RUHD7RHYDOXDWHWKHQXPHULFDODFFXUDF\RIWKHSUHGLFWHG'0$UHVXOWVWKHSUHGLFWHGDPRXQWRI
OHDNVHYHU\PRQWKLVFRPSDUHGZLWKWKHPRQWKO\UDWHRIDFFRXQWHGZDWHUXVLQJUHJUHVVLRQDQDO\VLV7KHUHJUHVVLRQ
SORWVKRZVDVWURQJUHODWLRQVKLSEHWZHHQWKHUHDODQGHVWLPDWHGUHVXOWV7KHPRGHOLVH[SHFWHGWRVHUYHDVDWRROWR
UDLVHDQDODUPRYHUSLSHIDLOXUHDQGUHGXFHZDWHUORVVHVDQGVHUYLFHLQWHUUXSWLRQV
$EQRUPDOLW\GHWHFWLRQDOJRULWKP
:DWHUPHWHULVGHVLJQHGDQGGHYHORSHGIRUWKHLPSOHPHQWDWLRQRIVPDUWPHWHULQJV\VWHPLQFOXGLQJZLUHOHVVDQG
ZLUHFRPPXQLFDWLRQDQGUHDOWLPHPRQLWRULQJ,WFDQHQKDQFHWKHHIILFLHQF\RIZDWHUSLSHV\VWHPRSHUDWLRQ:DWHU
TXDOLW\VHQVRUVDQGPRQLWRULQJV\VWHPDUHGHYHORSHGIRUWKHXSJUDGHRIVHQVRUPDQXIDFWXULQJWHFKQRORJLHVDQGIRU
UHDO WLPHRSHUDWLRQ DQGPDQDJHPHQW LQZDWHU GLVWULEXWLRQ V\VWHPV2QOLQHGHWHFWLRQPHWKRGVRI DEQRUPDOZDWHU
XVDJH LQFOXGLQJEXUVWVDQGOHDNVDUHSURSRVHGZKLFKLVEDVHGRQK\GUDXOLFPHDVXUHPHQWVRIIORZDQGSUHVVXUHLQ
ZDWHUVXSSO\QHWZRUNV)RUWKHHYDOXDWLRQRIGHWHFWLRQYDOLGLW\SURSRVHGPHWKRGLVDSSOLHGLQWRWZRUHDO'0$LQ-(
FLW\DQGWKHDSSOLFDWLRQUHVXOWVVKRZDVWURQJUHODWLRQVKLSEHWZHHQWKHPHDVXUHGDQGHVWLPDWHGIORZGDWD
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